I. INTRODUCTION
Gradeability is defined as the highest grade a vehicle can ascend maintaining a particular speed. When designing an automobile, various performance targets are kept in view, the major ones being weight, fuel economy, power, torque, speed, and acceleration, gradeability is given a lesser significance unless a special purpose vehicle is being designed like a Sports Utility Vehicle (SUVs) or other heavy duty vehicles. Urban vehicles do have to encounter situations where they might have to ascend slopes like a basement or a bridge. These situations might prove to become difficult for the driver when on full load, hence making it an important performance factor not only for Special Purpose vehicles but also to those driven in the urban land.
Gradeability is measured in multiple ways, mainly:  As an angle of inclination to the horizontal (20˚, 30˚, 45˚, etc.).  As a percentage of rise over run.  As a ratio of one part run to some particular number of parts (1 in 20 meters, 1 in 50 feet, etc.)
II. APPROACH
The major factors affecting the Gradeability were discussed concisely above, going to the mechanic of the problem, a vehicle is subjected to three resistances chiefly, and they are, rolling resistance, gradient resistance and aerodynamic resistance. If a vehicle has to start rolling, it has to generate enough tractive force at the wheels to exceed these resistances.
1.1
Tractive force It is the net force available at wheels. To determine this force we use the formula:
(1) T e : Torque at the engine ρ t : Transmission efficiency G: gear ratio R r : rolling radius
Rolling resistance
This is the resisting force that opposes the rolling of the tires, which is caused due to non-elastic effects at the tire-road surface; it is given by the formula: (2) k: coefficient of rolling resistance (.2 for loose sand) W: weight of the vehicle in N ϴ: Angle of inclination
Gradient resistance
When negotiating a slope, a component of weight acts against the direction of motion which is proportional to the angle of inclination of the road surface. 
III. Case Study
The above approach can be explained with a case study of an All-Terrain Vehicle designed for competing at SAE BAJA INDIA and we draft a Traction Diagram to estimate the Gradeability of this vehicle.
The specifications of the vehicle are as follows: Using equation (1) we calculate the tractive force at wheels for different gears. 
Gradient resistance
The third step is to calculate the gradient resistance for different grades by using equation (3). 
Total resistance
For this, we take the values of all the resistances obtained at a particular gradient for different speeds and add them to get the total resistance. We tabulate this data for drafting the Traction Diagram later. 
0% Gradient

Tractive force Available
From the range of 2000-3600rpm the speed and traction available at different gears should be calculated. For this, the torque diagram (figure 1) for the engine should be referred to find the exact torque available at different intervals of engine speed.
For example, in first gear, at 2000rpm, the torque available at engine output is 13.7N-m, by putting this in equation (1); we get the tractive force at the wheels.
Also, convert the angular velocity to linear velocity.
(Using the formula: ). The gradeability can be calculated from the above graph, which is 64% for this vehicle. 
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